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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1 . (Currently Amended) A method for manufacturing a semiconductor device, 
comprising: 

depositing a dielectric layer on a substrate, the dielectric layer having a dielectric 
constant greater than the dielectric constant of silicon dioxide; and 

subjecting tiie dielectric layer to a plasma, the plasma operable to reduce top 
surface roughness in the dielectric laye r and 

annealing the dielectric laver before subjecting the dielectric laver to the plasnrm . 

2. (Cancelled) 

3. (Currently Amended) Th e m e thod of Cla i m 1. further oomprioing A method 
for manufacturing a semiconductor device, comorising: 

depositing a dielectric laver on a substrate, the dielectric laver having a dielectric 

constant greater than the dielectric constant of silicon dioxide: 

subiectino the dielectric laver to a plasma, the plasma operable to reduce too 

surface roughness in the dielectric laver and 

annealing the dielectric layer after subjecting the dielectric layer to the plasma. 

4. (Withdrawn) The method of Claim 1 where the resulting high-k comprises 
hafnium silicon oxy-nrtride. 

5. (Original) The method of Claim 1, wherein the dielectric layer comprises 
hafnium silicon oxide. 

6. (Withdrawn) The method of Claim 1 , wherein the dielectric layer 
comprises hafnium oxide. 

7. (Currently Amended) Tho method of C l aim 1, furth e r comprising A method 
for manufacturing a semiconductor device, comprising: 

-2- 



PAGE 3/1 1 " RCVD AT 9/2IV2005 10:34:25 AM [Eastern Daylight Time] * SVR:USPTO-EFXRP-6/31 * DNiS:2738300 * CSiD:972 278 9775 * DURATION Cnmi-8S):03-3e 



Sep 20 05 09:35a Texas Instrument's Incorpo 972-278-9775 

AppL No. 1(V726.9B7 

to Office action of 04/20/2005 

depositing a dielectric layer on a substrate, the dielectric layer having a dielectric 

constant greater than the dielectric constant of silicon dioxide: 

subjecting the dielectric layer to a plasma, the plasma operable to reduce top 

surface roughness in the dielectric layer , wherein the dielectric layer comprises a 
hafnium aluminum oxide. 

8. (Withdrawn) The method of Claim 1, wherein the dielectric layer 
comprises an oxide from the group of lanthanum oxide, gadolinium oxide, tantalum 
oxide, yittrium oxide, titanium oxide, chromium oxide, aluminum oxide, and zirconium 
oxide. 

9. (Currently Amended) Th e m e thod of C l aim 1, furthor compri s ing A method 
for manufacturing a semiconductor devlpe. comprising: 

depositing a dielectric iaver on a substrate, the dielectric layer having a dielectric 

constant greater than the dielectric constant of silicon dioxide: 

subjecting the dielectric layer to a plasma, the plasma operable to reduce top 

surface roughness in the dielectric layer , wherein the dielectric layer comprises a 
ternary transition metal oxide from the group of ZrHfO, TaTiO, 2>TiO, HfNbO, hKVO, 
ZrVO. TaNbO. TaVO, TaNbO, HfTiO, and HfTaO. 

10. (Original) The method of Claim 1, wherein the dielectric layer comprises a 
ternary oxide. 

1 1 . (Original) The method of Claim 1, wherein the dielectric layer has a dielectric 
constant greater than 3.9. 

12. (Original) The method of Claim 1, wherein depositing a di^ectric layer on a 
substrate comprises chemical vapor deposition. 

13. (Original) The method of Claim 1, wherein depositing a dielectric layer on a 
substrate comprises atomic layer deposition. 

14. (Original) The method of Claim 1 , wherein depositing a dielectric layer on a 
substrate comprises physical vapor deposition. 

15. (Original) The method of Claim 1, wherein the plasma is an argon plasma. 
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16. (Original) The method of Claim 1, wherein the plasma is a xenon plasma. 

17. (Original) The method of Claim 1, wherein the plasma is a krypton plasma. 

18. (Original) The method of Claim 1, wherein the plasma is an oxygen plasma. 

1 9. (Currently amended) Th e m e thod of C lai m 1 ^ furth e r comprising A method 
for manufacturing a semiconductor device, comprising: 

depositing a dielectric layer on a substrate, the dielectric layer having a dielectric 

constant greater than the dielectric constant of silicon dioxide: 

subjecting the dielectric layer to a plasma, the plasma operable to reduce too 

surface roughness in the dielectric laven wherein the plasma is a nitrogen plasma, the 
nitrogen plasma further operable to incorporate nitrogen into the dielec^ic layer. 

20. (Original) The method of Claim 1 , wherein the plasma is a helium plasma. 

21. (Original) The method of Claim 1, wherein the plasma is a combination of 
any plasmas from the group of plasmas including argon, xenon, krypton, oxygen, 
nitrogen, and helium. 

22. (Currently amended) The method of Claim [[2]]1, wherein annealing the 
dielectric layer furttier comprises using an inert plasma. 

23. (Currently amended) The method of Claim [[2]11, wherein annealing the 
dielectric layer further comprises heating the dielectric layer to remove impurities. 

24. (Original) The method of Claim 3, wherein annealing the dielectric layer 
further comprises subjecting the dielectric layer to a nitrogen plasma, the nitrogen 
plasma operable to incorporate nitrogen into the dielectric layer. 

25. (Original) The method of Claim 1, wherein the plasma comprises a dual- 
frequency plasma. 

Claims 26-31 (Cancelled). 
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